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Executive Summary 
 
CDM Federal Programs Corporation (CDM) was contracted on December 19, 2003 by 
the United States Army Corps of Engineers (USACE), Chicago District, to conduct 
sediment sampling and analysis at South Fork South Branch (SFSB), Chicago River. 

The major objective of this sample collection and analysis effort is to assess whether if 
the sediment in Chicago River (SFSB) is deemed to be hazardous per exceedance of 
toxicity characteristic leaching procedure (TCLP) and other hazardous waste criteria.   

Thirteen sediment cores were advanced along the length of the project site and five 
grab samples were collected from April 20 through 22, 2004.  Sediment cores were 
collected using a Rossfelder P-3 vibracore unit and grab samples were collected using 
a standard ponar dredge.  Continuous core samples were collected from the top of the 
sediment to a depth equal to the thickness of the sediment layer in each sample 
location.  Sediment depths ranged between 5.5 and 16.8 feet.  Sediment was field 
screened using a photo-ionization detector (PID) and classified using the Unified Soil 
Classification System (USCS).  Sediments encountered at the site consisted primarily 
of sand and clay.   

Thirteen core sediment samples and one field quality control duplicate sample were 
submitted for laboratory analysis for bulk chemistry parameters and TCLP and 
hazardous waste parameters.  Five sediment grab samples were submitted for 
laboratory analysis for bulk chemistry parameters.  

Sample results for polynuclear aromatic hydrocarbons were typically in the parts per 
million (ppm) range in most samples.  Other semi-volatile organic compounds 
(SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), oil 
and grease, and metals were detected in the samples. 

Analytical results were compared to Environmental Protection Agency (EPA) TCLP 
regulatory levels, but none of the compounds detected exceeded the criteria.  
Ignitability (flash point) was identified in one sample: SF-2004-B02 at 124 degrees 
Fahrenheit.  Cyanide and sulfide reactivity were compared to EPA SW-846 levels and 
there were eleven samples with reactive sulfide results above 5,000 milligrams per 
kilogram (mg/kg): samples SF-2004-B01a and SF-2004-B02 (the two northernmost 
samples).  Total PCB levels were compared to the Toxic Substances Control Act 
(TSCA) regulatory level and there were no exceedances.   
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Section 1 
Introduction and Scope of Work 
 
1.1 Introduction 
This report presents the results of the collection and analysis of sediment samples in 
the South Fork South Branch (SFSB), Chicago River.  The project was conducted by 
CDM Federal Programs Corporation (CDM) on behalf of the U.S. Army Corps of 
Engineers (USACE) under Contract Number DACW23-02-D-0003 as Delivery Order 
3. 

The USACE Chicago District and its local sponsor are investigating alternatives for 
the restoration of the SFSB.  The preliminary restoration plan (PRP) has been 
approved and the project is now in detailed project report (DPR) phase, i.e. feasibility 
phase.  Sediment characterization is critical in the development of a stream restoration 
plan.  The analytical results produced from this study will be an integral piece of the 
DPR.  Information regarding the extent and depth of contamination, along with 
toxicity characteristic leaching procedure (TCLP) results and other data that indicate 
presence or absence of hazardous waste in the SFSB, will help to determine the 
impacts of sediment quality to project costs, authority, and plan of action (USACE 
Scope of Work [SOW] 2003). 

1.2 Site Description and History 
The following information is from the USACE SOW for this project. 

The SFSB is listed as an impaired stream in the Illinois Environmental Protection 
Agency (IEPA) 303(d) report, partially due to contaminated sediments.  
Environmental conditions that were recognized to have an impact on sediment 
quality for the SFSB include the discharge of animal remains from nearby stockyards 
that operated in the early 1900s, and pollutant sedimentation from recent discharges 
of storm water runoff.  The site location is shown on Figure 1-1. 

Previous sediment sampling was performed by the United States Environmental 
Protection Agency (USEPA), Metropolitan Water Reclamation District (MWRD), 
IEPA, and the Wetlands Initiative as summarized below: 

• The IEPA collected two samples from the SFSB in September 1994.  One 
sample was collected beneath the 35th street bridge, and the other beneath the 
Stevenson Expressway bridge. 

• MWRD collected sediment samples from three locations in the SFSB in 
January of 1995.  One sample was collected in the turning basin at the north 
end of the SFSB, one near the O Keefe Brothers Coal and Oil Company, and 
one on the south end of the fork north of the Racine Avenue Pumping Station. 
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• The USEPA performed a survey of sediment contamination over the entire 

Chicago River in October of 2000 (USEPA 2003).  A 72-inch sediment core was 
collected in the SFSB during this event. 

Previous sampling locations are shown in Figure 1-2.  
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Figure 1-1 
Site Location 

Map 
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Previous Sampling Locations 

Site 
Location 

Source:  2003 USACE SOW 
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1.3 Scope of Work 
CDM was contracted on December 19, 2003 by USACE to conduct sediment sampling 
and laboratory analysis at South Fork South Branch, Chicago River, Illinois.   

The major objective of this sample collection and analysis effort is to assess whether 
the sediment in Chicago River (SFSB) is deemed to be hazardous per exceedance of 
TCLP and other hazardous waste criteria.  The sampling project consisted of the 
collection of 13 sediment core and 5 grab samples along the length of the project area. 

As part of the sediment sampling, CDM followed the Final Sampling and Analysis 
Plan (CDM 2004) that was approved by USACE in February, 2004. CDM completed 
the following tasks:  

1. Conducted vibratory drilling (i.e., vibracoring) using a Rossfelder P-3 
vibracore and collected a total of 13 sediment samples 

2. Collected 5 grab samples from the top six inches of the sediment layer, using a 
standard ponar dredge. 

3. Classified soils in the field according to the Unified Soil Classification System 
(USCS) 

4. Prepared and submitted soil samples for laboratory analysis 

5. Prepared data tables in tabular format 

6. Prepared this report which includes the following: 

 Description of the site conditions encountered during work 

 Copies of field notes and boring logs 

 A map showing and identifying sample locations with a table including 
GPS coordinates 

 Color photographs of collected samples 

 Water surface elevation data for each day of sampling 

 Water depths at each sampling location 

 Sediment depth at each location (thickness of sediment layer) 

 Discussion of Data Quality Objectives (DQOs), including whether or not 
the DQOs were met 

A  1-5 
Final August 2004 
O:\4000fed\USACE Chicago\Bubbly Creek DO 6\Final Report\Section 1.doc 



Section 1 
Introduction & Scope of Work 

 
 Chain of Custody sheets 

 A comparison of sediment core results to TCLP and other hazardous waste 
criteria. 

This report is divided into four sections, including this introduction (Section 1).  The 
remaining sections contain the following information: 

 Section 2 - Description of methods and procedures used during the site 
investigation 

 Section 3 - Results of the field investigation 

 Section 4 - References used to prepare this report 
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Section 2 
Field Investigation Methods and 
Procedures 
 
2.1  Introduction 
Sediment sampling was conducted along the length of the SFSB, Chicago River from 
April 20 through 22, 2004 and was performed in accordance with the CDM Sampling 
and Analysis Plan (SAP) dated January 30, 2004.  A Health and Safety Plan (HASP) 
was prepared prior to the start of field activities and was included in the SAP.   

2.2  Site Conditions 
Subsurface conditions are described in Section 3.1, with coring logs and USCS 
classifications in Appendix C.  Water surface elevations were calculated as described 
in Section 2.3.3. 

SFSB was accessible to sampling at the planned locations.  Weather conditions during 
sampling included partly cloudy to cloudy skies, with rain during the afternoon of 
April 20 that halted field work.  Temperatures ranged from the upper 40s to upper 50s 
Fahrenheit (º F). 

2.3  Subsurface Sediment Investigation 
Thirteen sediment cores were completed along the length of the project site using a 
Rossfelder P-3 vibracore unit.  Continuous core samples were collected from the top 
of the sediment to a depth equal to the thickness of the sediment layer in each sample 
location.  Sediment core samples were advanced through the sediment layer until 
refusal was met.  Five grab samples were collected from the top six inches of the 
sediment layer using a standard ponar dredge.  Both core and grab sample locations 
are shown on Figure 2-1.   

2.3.1 Utility Detection 

Before intrusive work was initiated, CDM reviewed utility information provided by 
the Office of Underground Coordination and did not find any utilities that interfered 
with the scheduled sampling locations.  CDM also contacted the Chicago Utility Alert 
Network, also known as Digger, to locate underground utilities that cross under the 
river along the length of the project.  CDM met with Ameritech and ComEd and 
identified that Ameritech did not have utility conflicts at the sampling locations.  The 
ComEd representative expressed concern over some utilities underneath the Archer 
bridge.  After verification with ComEd engineers, it was concluded that the  
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Figure 2-1

Sediment Sampling Locations, April 2004
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Sediment Sampling Locations, April 2004
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sample locations SF-2004-B04 and SF-2004-B05 would not interfere with ComEd 
utilities, as long as they were not located directly beneath the Archer street bridge. 

2.3.2 Equipment and Resources  

Aqua Survey, Inc. of Flemington, New Jersey was retained to provide vibracoring 
services.  Two small vessels were used to conduct field activities and were launched 
from Crowley’s Yacht Yard located at 2500 South Corbett Street, Chicago, Illinois. 

• The first vessel was the Navesink which is a pontoon work boat 24 feet long 
and 8 feet wide.  The vessel is equipped with a 100 horsepower Johnson 
engine and was transported to the launch site on a trailer.  The vessel houses 
the vibracore unit that was used to drill the test borings.  The Navesink 
sampling vessel is pictured in Figure 2-2. 

Figure 2-2 
Sampling Vessel 

South Fork South Branch, Chicago River  

 

 
 

• The second vessel was the Monark which is a research vessel 21 feet long and 
8 feet wide.  The vessel is equipped with a 150 horsepower Yamaha engine 
and was transported to the launch site on a trailer.  The vessel had a small 
cabin, was used to ferry people, and was used to process samples.  Figure 2-3 
provides a representative photo of this support vessel. 
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Figure 2-3 

Support Vessel 

South Fork South Branch, Chicago River  
 

 
 

The Trimble ProXRS global positioning system (GPS) on board the Navesink was 
used to position the vessels at each sampling location.  Once positioned, a standard 
ponar dredge (Figure 2-4) was lowered into the water and used to collect sediment 
from the top six inches of the sediment layer for each of the five grab samples.   
 

Figure 2-4 
Standard Ponar Dredge Used to Collect Grab Samples 

South Fork South Branch, Chicago River  
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Drilling was conducted using a Rossfelder P-3 vibracore unit with an attached core 
barrel, as represented in Figure 2-5.  The vibrational energy produced by the 
vibracore unit allowed the core barrel to penetrate into the sediments.  A core catcher 
was attached to the end of the barrel to hold the sediment inside the barrel when 
withdrawn from the sediments.  Each of the 13 core barrels were lined with a clean 
clear flexible plastic liner. 

Figure 2-5 
Rossfelder P-3 Vibracore Unit with Attached Core Barrel 

South Fork South Branch, Chicago River  
 

 
 
 
2.3.3 Sampling Procedures 
 
Sample locations were surveyed using a Trimble ProXRS GPS unit.  Real-time 
differential GPS correction was automatically applied to survey points. The position 
of the sample points, as well as water surface elevation, water depth, penetration, and 
recovery, are listed in Table 2-1.  Sampling locations SF-2004-B06 and SF-2004-B13 
were adjusted slightly in the field and new locations were approved by the USACE 
representative on board.  At sampling location SF-2004-B06, the vibracore penetrated 
the sediment approximately 2 feet but had no recovery.  A second attempt was made 
approximately 25 to 30 feet from the first location and there was little to no 
penetration.  The USACE representative suggested moving to the west bank of the 
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creek where sediment thickness was expected to be thicker.  The exact grid locations 
for SF-2004-B13 were located under the walkway at the Racine Avenue Pump Station 
(RAPS).  The USACE representative approved moving the sampling location to the 
canal.  
 

Table 2-1 

GPS Coordinates of Sample Points,  

South Fork South Branch, Chicago River, April 2004 

Sample ID # Sample 
Description Longitude/ Latitude 

Water 
Surface 

Elevation(a) 
(feet) 

Depth of 
Water 
(feet) 

Penetration 
(feet) 

Recovery 
(feet) 

Date 
Measured 

SF-2004-B01a Core Sample Long: 87º 39’54”.274 
Lat: 41º 50’ 38”.125 577.07 6.6 12.9 10.5 21 April 2004 

SF-2004-B02 Core Sample Long: 87º 39’ 54”.668 
Lat: 41º 50’ 29”.369 577.29 4.1 16.0 16 20 April 2004 

SF-2004-B03 Core Sample Long: 87º 39’ 52”.291 
Lat: 41º 50’ 24”.639 577.27 12.5 11.1 9.6 20 April 2004 

SF-2004-B04 Core Sample Long: 87º 39’51”.983 
Lat: 41º 50’22”.131 577.04 12.2 9.5 7.0 21 April 2004 

SF-2004-B05 Core Sample Long: 87º 39’ 49”.623 
Lat: 41º 50’ 18”.211  577.09 11.4 10 7.3 21 April 2004 

SF-2004-B06 Core Sample Long: 87º 39’ 45”.744 
Lat: 41º 50’ 10”.357 576.85 7.5 8.2 6.5 21 April 2004 

SF-2004-B07 Core Sample Long: 87º 39’ 36”.478 
Lat: 41º 50’ 03”.788 576.90 3.7 13.8 7.5 21 April 2004 

SF-2004-B08 Core Sample Long: 87º 39’30”.410 
Lat: 41º 49’ 57”.137 576.85 7.4 6.6 4.0 21 April 2004 

SF-2004-B09 Core Sample Long: 87º 39’ 46”.526 
Lat: 41º 49’ 51”.171 576.83 12.0 9.0 6.0 21 April 2004 

SF-2004-B10 Core Sample Long: 87º 39’ 26”.522 
Lat: 41º 49’ 48”.862 577.48 3.5 12.5 8.9 22 April 2004 

SF-2004-B11 Core Sample Long: 87º39’ 27.010 
Lat: 41º 49’ 37”.697 577.26 4.5 11.0 7.0 22 April 2004 

SF-2004-B12 Core Sample Long: 87º 39’ 29”.549 
Lat: 41º 49’ 33”.310 577.44 2.2 15.8 9.0 22 April 2004 

SF-2004-B13 Core Sample Long: 87º 39’26”.502 
Lat: 41º 49’ 30”.173 577.39 16.5 5.5 2.0 22 April 2004 

SF-2004-G01 Grab 
Sample 

Long: 87º 39’ 52”.250 
Lat: 41º 50’ 22”.803 577.27 NR N/A N/A 20 April 2004 

SF-2004-G02 Grab 
Sample 

Long: 87º 39’ 48”.116 
Lat: 41º 50’ 15”.993 577.17 9.3 N/A N/A 20 April 2004 

SF-2004-G03 Grab 
Sample 

Long: 87º 39’ 35”.357 
Lat: 41º50’ 02”.876 576.97 4.0 N/A N/A 21 April 2004 

SF-2004-G04 Grab 
Sample 

Long: 87º 39’ 46”.526 
Lat: 41º 49’ 51”.171 576.83 12.0 N/A N/A 21 April 2004 

SF-2004-G05 Grab 
Sample 

Long: 87º 39’ 26”.522 
Lat: 41º 49’ 48”.862 577.48 3.5 N/A N/A 22 April 2004 

(a) – Water surface elevation is given relative to National Geodetic Vertical Datum 1929 (NGVD) 
NR = not recorded; NA = not applicable 
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Depth of water was determined using a tape measure.  Water surface elevation for 
each of the sampling locations was calculated through interpolation between several 
gauging stations.  Water surface elevations at the Willow Springs gauge and the 
Chicago River Controlling Works (CRCW)-River gauge were provided by the 
Metropolitan Water Reclamation District of Greater Chicago (MWRDGC).  Water 
surface elevations were provided in “feet City of Chicago Datum (CCD).”  The water 
surface elevation at the mouth of SFSB was determined by interpolating between 
these two stations.  Additional water surface elevations had been collected at the 
Racine Avenue Pump Station.  The sampling location water surface elevations were 
calculated by interpolating the water surface elevations at the mouth of the SFSB and 
at the Racine Avenue Pump Station.  Water surface elevations were then converted 
from CCD to NGVD and are recorded in Table 2-1.  Water surface elevation data 
provided by MWRDGC are presented in Appendix A.  
 
Once the core samples were brought to the surface, the plastic core liner was extruded 
from the core barrel and the sediments were prepared for collection.  Color 
photographs of each sample were taken and are located in Appendix B.   
 
A CDM engineer classified the sediments according to the USCS (ASTM D2487-00) 
and CDM Standard Operating Procedure (SOP) 3-5, Lithologic Logging, by recording 
the classification on a field boring log form (see Appendix C for completed forms).  
The sediment samples were also screened in the field by the CDM engineer with a 
photoionization detector (PID) to detect the presence of volatile organic compounds 
(VOCs).  Sediment from each discrete sample interval was placed in a zip lock bag, 
and a PID reading was taken after approximately 5 minutes. 
 
Samples to be submitted for VOC and TCLP VOC analysis were prepared by filling 
an unpreserved 4-ounce glass jar with no headspace.  The region of the sub-sample 
that produced the highest PID reading was chosen for VOC analysis.  
 
Samples for bulk chemistry analysis and TCLP and hazardous waste analysis, with 
the exception of samples analyzed for VOCs, were submitted after compositing the 
sub-samples in a decontaminated stainless steel bowl and filling 9-ounce amber glass 
jars containing no preservatives.  The sediment sample that was selected for analytical 
testing was based on the highest PID reading within that core.  The depth of the 2-foot 
interval chosen for analytical sampling was recorded.  Sediment within the chosen 2-
foot interval was homogenized by mixing in a clean stainless steel bowl, then placed 
into sample jars.  During the onset of sampling, core samples SF-2004-B01 and SF-
2004-B02 were collected and the length of the core was homogenized.  The USACE 
representative on board noted that the 2-foot interval with the highest PID reading 
should be homogenized, not the entire length of the core.  CDM returned to location 
SF-2004-B01 and collected another sample (SF-2004-B01A), which was submitted for 
analysis in place of SF-2004-B01.  Re-sampling was not performed at location SF-2004-
B02. 
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Grab samples were homogenized at each sampling location using decontaminated 
stainless steel mixing equipment.  The homogenized grab samples were analyzed for 
bulk chemistry parameters. 
 
Tables identifying which samples were analyzed by which analytical tests are shown 
in Tables 2-2 and 2-3. 



Table 2-2 

Bulk Chemistry Parameters and Number of Samples Submitted 

South Fork South Branch, Chicago River, April 2004 
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Metals (f) 6010B (a) X X X X X X X X X X X X X X X X X X X
Mercury 7471 X X X X X X X X X X X X X X X X X X X
Chromium (hexavalent, 
includes neutral leach) Standard Method 3500 X X X X X X X X X X X X X X X X X X X

Cyanide, Total EPA 335.4 (b) X X X X X X X X X X X X X X X X X X X
Total Phosphorus EPA 365.2 (c) X X X X X X X X X X X X X X X X X X X
Oil & Grease EPA 1664 (e) X X X X X X X X X X X X X X X X X X X
Ammonia Nitrogen EPA 350.2 (c) X X X X X X X X X X X X X X X X X X X
Chemical Oxygen Demand EPA 410.4 (b) X X X X X X X X X X X X X X X X X X X
Total Organic Carbon 9060 (a) X X X X X X X X X X X X X X X X X X X
Semivolatiles (SVOCs) 
(except PNAs) 8270 (a) X X X X X X X X X X X X X X X X X X X

Polynuclear Aromatic 
Hydrocarbons (PNAs)

8270 selective ion 
monitoring (SIM) X X X X X X X X X X X X X X X X X X X

Polychlorinated Biphenyls 
(PCBs) 8082 (a) X X X X X X X X X X X X X X X X X X X

% Volatile Solids EPA 160.4 (c) X X X X X X X X X X X X X X X X X X X
% Total Solids EPA 160.3 (c) X X X X X X X X X X X X X X X X X X X
Volatiles (VOCs) 8260B (a) X X X X X X X X X X X X X X X X X X X
Particle-Size Analysis 
w/hydrometer

ASTM D421-85         
ASTM D422 (d) X X X X X X X X X X X X X X X X X X X

Specific Gravity of Soil 
Solids by Water Pycnometer ASTM D854-00 (d) X X X X X X X X X X X X X X X X X X X

 
Notes:  (a) EPA publication SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition 
 (b) EPA 600/R-93-100, Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993 
 (c) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
 (d) Annual book of American Society for Testing and Materials Standards (ASTM) Section 4, 2003 

(e) EPA 821/B-94-004b, Method 1664: N-Hexane Extractable Material (HEM) and Silica Gel Treated N-Hexane Extractable Material (SGT-HEM) by 
Extraction and Gravimetry (Oil and Grease and Total Petroleum Hydrocarbons) April 1995 
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TCLP Volatiles 1311/8260B X X X X X X X X X X X X X X

TCLP RCRA Metals 1311/6010B/7000A X X X X X X X X X X X X X X

TCLP Semivolatiles 1311/8270C X X X X X X X X X X X X X X
TCLP Herbicides and 
Pesticides 1311/8151/8081A X X X X X X X X X X X X X X

Soil and Waste pH 9045C X X X X X X X X X X X X X X

Flash Point 1010 X X X X X X X X X X X X X X

Reactive Cyanide Chapter 7, 7.3.3.2 X X X X X X X X X X X X X X

Reactive Sulfide Chapter 7, 7.3.4.2 X X X X X X X X X X X X X X

Paint Filter 9095A X X X X X X X X X X X X X X
Notes:
(a) EPA publication SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition
(b) Duplicate of sample SF-2004-B05
TCLP = Toxicity Characteristic Leaching Procedure
 

TCLP and Hazardous Waste Parameters and Number of Samples Submitted 

South Fork South Branch, Chicago River, April 2004    

(f) Metals: arsenic, barium, cadmium, copper, lead, mercury, nickel, selenium, silver, and zinc. 

Table 2-3 

 

(g) Duplicate of sample SF-2004-B05 
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2.3.4 Investigation Derived Waste  
 
All sampling and processing equipment that came into direct contact with the 
sediment samples were decontaminated between sampling locations.  The sediment 
catcher located at the bottom of the vibracore, the ponar dredge, and the mixing 
bowls were thoroughly decontaminated between each sample with a Liquinox® 
solution. 
 
Investigation-derived waste (IDW) produced during sampling was handled in 
accordance with CDM SOP 2-2, Guide to Handling of Investigation-Derived Waste.  All 
non-aqueous waste generated, such as personal protective equipment (PPE), were 
placed into high-density polyethylene (HDPE) bags.  The solid waste generated 
during field activities was disposed of in conventional waste containers as non-
hazardous waste.  All aqueous IDW, rinsate, and extra sediment volume collected 
during field activities were returned to the waterway in the location where it had 
been collected. 
 
2.4 Laboratory Analysis 
The samples were sent on the day of collection via overnight courier to Mitkem 
Corporation of Warwick, Rhode Island.  Mitkem Corporation has current USACE, 
North Western Division (NWD) laboratory validation. 

One hundred forty-five containers of sediment were sent to the laboratory for 
analysis.  All grab samples were analyzed for bulk chemistry, consisting of the 
parameters and analysis methods listed in Table 2-2.  Sediment core samples were 
collected and analyzed for the bulk chemistry parameters listed in Table 2-2, as well 
as the TCLP and hazardous waste parameters listed in Table 2-3.  Laboratory 
analytical results are identified in Appendix D and summarized in Section 3.2.  
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Section 3 
Results of the Field Investigation 
 
3.1  Subsurface Conditions 
Subsurface conditions at the site are described based on field observations.  Boring 
logs (refer to Appendix C) were compiled using data collected during the on-site 
subsurface investigation.  

Sediment typically consisted of clay that was wet, soft, had little fine sand and silt, 
and contained organics.  Sandy material was present in SF-2004-B04 (shallow), SF-
2004-B07 (shallow), SF-2004-B08 (shallow and deep), SF-2004-B09 (shallow), SF-2004-
B10 (predominant), SF-2004-B11 (shallow), and SF-2004-B13.  Gravel was present in 
much of SF-2004-B06. 

Most sediment had an organic odor, with some locations exhibiting a hydrocarbon 
odor.  The sediment color was typically black, as seen in the photographs shown in 
Appendix B.  An oily sheen was observed in core SF-2004-B06 and grab sample SF-
2004-G05.  Hair and foil were present in many cores, while trash, wood, glass, and 
bone fragments were present in a small number of cores. 

3.2 Analytical Sediment Results 
Table 3-1 lists bulk chemistry compounds that were detected in the sediment 
samples.  Table 3-2 is a summary of TCLP and hazardous waste characterization 
results.  

Consistent with previous sample results in 1994, 1995, and 2000, polynuclear aromatic 
hydrocarbons (PNAs or PAHs) were detected in many samples in the parts per 
million (ppm) range. Other semi-volatile organic compounds (SVOCs), VOCs, 
polychlorinated biphenyls (PCBs), oil and grease, and metals were detected in the 
samples. 

Sediment analytical results were compared to EPA TCLP regulatory levels.  TCLP and 
Hazardous Waste regulatory levels as well as maximum concentrations detected are 
listed in Table 3-2.  Parameters that have exceeded the regulatory criteria appear in 
“BOLD”.  See Appendix D for a complete list of analytical results with comparisons 
to regulatory levels.  None of these detections exceed EPA TCLP regulatory levels; in 
fact, none were within an order of magnitude of the criteria. Ignitability (flash point) 
was identified in one sample: SF-2004-B02 at 124 degrees Fahrenheit. Cyanide and 
sulfide reactivity were compared to EPA SW-846 levels; reactive cyanide was not 
detected, but there were eleven samples with reactive sulfides results above the listed 
criteria of 500 mg/kg (EPA SW-846 Chapter 7 Section 7.3.4.2).  Total PCB levels were 
compared to the Toxic Substances Control Act (TSCA) regulatory level and there were 
no exceedances.  Regulatory criteria for pH were not exceeded for any samples and 
there were no regulatory criteria available for the paint filter test.    
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Table 3-1 

Summary of Bulk Chemistry Results 
 

Analyte Number of 
Detections

Number of 
Samples 

Analyzed(a)

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected 

Location of 
Highest 

Detection(b)

Average 
Concentration 

or Result
Vinyl Chloride 1 19 19 19 B03 11(e)

Acetone 19 19 8 J 2700 B09 543
Carbon disulfide 11 19 6 37 J B05 13 (e)

Methylene chloride 15 19 2 JB 63 DJB B12DL 9 (e)

2-Butanone (MEK) 15 19 15 1500 E D05 259 (e)

cis-1,2-Dichloroethene 1 19 6 J 6 J B03 10 (e)

Chloroform 12 19 1 J 26 DJ B12DL 9 (e)

Benzene 11 19 4 J 31 B02 11 (e)

Toluene 16 19 2 J 8000 D G02DL 471 (e)

Chlorobenzene 7 19 2 J 16 B13 9 (e)

Ethylbenzene 10 19 6 J 87 B12 25 (e)

o-xylene 13 19 3 J 630 E B02 107 (e)

p-xylene 13 19 1 J 620 B02 154 (e)

Xylenes (total) 13 19 4 J 1200 B02 275 (e)

Isopropylbenzene 12 19 2 J 64 B12 25 (e)

n-Propylbenzene 11 19 3 J 190 B12 52 (e)

1,3,5-Trimethylbenzene 16 19 2 J 770 B12 192 (e)

1,2,4-Trimethylbenzene 17 19 1 J 2000 E B12 222 (e)

sec-butylbenzene 11 19 4 J 240 B12 77 (e)

Cymene 16 19 2 J 820 E B12 154 (e)

1,4-Dichlorobenzene 9 19 4 J 200 B10 37 (e)

n-Butylbenzene 14 19 3 J 620 B12 178 (e)

1,2-Dichlorobenzene 2 19 3 J 11 B05 10 (e)

Naphthalene 18 19 3 J 670 B10 143 (e)

Phenol 1 19 110 J 110 J B02 2630 (e)

1,4-Dichlorobenzene 14 19 110 J 2800 B11 1876 (e)

1,2-Dichlorobenzene 4 19 130 J 550 J B06 2405 (e)

4-Methylphenol 9 19 250 J 5200 G02 2132 (e)

4-Chloroaniline 1 19 1900 1900 B02 2724 (e)

Dibenzofuran 16 19 83 J 6400 B13 2408 (e)

Carbazole 11 19 500 9900 D B13DL 3363 (e)

Di-n-butylphthalate 2 19 83 J 560 J B02 2635 (e)

Butylbenzylphthalate 3 19 340 J 880 DJ G02DL 2646 (e)

bis(2-Ethylhexyl)phthalate 18 19 2500 41,000 B06 17489 (e)

Di-n-octylphthalate 5 19 370 J 1300 DJ B02DL 2324 (e)

Arsenic 19 19 2.6 35.2 B09 17.3
Barium 19 19 43 659 B12 349
Cadmium 19 19 0.89 28.5 B01a 11.6
Chromium 19 19 30.8 N 4440 N B02 688
Copper 19 19 79.8 534 D05 303
Lead 19 19 136 2820 B09 1233
Nickel 19 19 11.4 247 D05 95.9
Selenium 19 19 0.63 B 6.8 D05 3.59
Silver 18 19 2.3 70.4 B07 22.2 (e)

Zinc 19 19 207 6600 B09 2690
Mercury 19 19 0.72 15.9 B10 6.34

Metals 
(mg/kg)

VOCs 
(µg/kg) by 

EPA 8260B

SVOCs 
(µg/kg) by 

EPA 8270C 
(except 
PNAs)
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Table 3-1 (Continued) 

Summary of Bulk Chemistry Results 
 

Analyte Number of 
Detections

Number of 
Samples 

Analyzed(a)

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected 

Location of 
Highest 

Detection(b)

Average 
Concentration 

or Result
Naphthalene 19 19 120 8600 D B13DL 2157
2-Methylnaphthalene 19 19 170 18,000 D05 6024 (d)

Acenaphthylene 19 19 47 2600 B01A 609
Acenaphthene 19 19 180 8,900 B11 2682 (d)

Fluorene 19 19 220 9100 D B13 3448 (d)

Phenanthrene 19 19 2000 100,000 D G01DL 25658 (d)

Anthracene 19 19 370 12,000 D B13DL 4201 (d)

Fluoranthene 19 19 3,800 110,000 D B13DL 30316 (d)

Pyrene 19 19 3,100 93,000 D B13DL 23374 (d)

Benzo(a)anthracene 19 19 1100 34,000 D B13DL 10168 (d)

Chrysene 19 19 1100 60,000 D B13DL 15379 (d)

Benzo(b)fluoranthene 19 19 1400 40,000 D B13DL 12647 (d)

Benzo(k)fluoranthene 19 19 470 15,000 D B13DL 4319 (d)

Benzo(a)pyrene 19 19 1000 28,000 D B13DL 8442 (d)

Indeno(1,2,3-cd)pyrene 19 19 450 16,000 D B13DL 3490 (d)

Dibenz(a,h)anthracene 19 19 140 3800 B13 1026
Benzo(g,h,i)perylene 19 19 1200 18,000 D B13DL 3336 (d)

Aroclor-1248 17 19 100 P 8000 B10 3233 (e)

Aroclor-1260 18 19 360 3300 P B03 1607 (e)

Total volatile solids (wt %) 19 19 1.8 B 46 B B09 16.3
Total Solids (%) 19 19 36 79 B13 52.8
Phosphorus, Total (as P) 17 19 540 17,000 D05 5787 (e)

Total organic carbon 19 19 5900 >12,000 (c) 97205
Nitrogen, ammonia 19 19 62 13,000 B02 2891
Chemical oxygen demand 16 19 430 6,600 D05 2221
Chromium, hexavalent 0 19 ND ND ND N/A
Oil & Grease, total 19 19 1300 20,000 B02 7984
Cyanide 17 19 0.49 BN 9.3 N B02/ B09 3.26 (e)

Gravel 19 19 0 41.2 B06 5.5
Coarse Sand 19 19 0 19.5 B13 2.9
Medium Sand 19 19 1.6 47.1 B13 8.8
Fine Sand 19 19 6.7 86.7 G05 38.6
Silt 19 19 0.1 53.1 B04 25.9
Clay 19 19 2.9 37 B04 18.1

Specific 
Gravity Specific Gravity 14 14 1.44 2.57 G05 2.09

Data have not been validated, but a quality assessment has been performed by USACE (See Appendix E)

Target analytes not listed were not detected in any samples.  Full data tables are in Appendix D.
(a)  Including one field quality control duplicate sample
(b)  Sample identification name has SF-2004- preceeding the location.  B = (boring) core sample
(c)  Several samples with TOC results > 12,000
(d)  PNA results by method 8270C were used when method 8270C SIM results exceeded calibration range
(e)  Average concentration incorporates reporting limit value for non-detected analytes
B = detected in the blank sample (except for metals/inorganics, where B = concentration below reporting limit)
D = diluted
DL = sample analyzed after dilution
E = exceeds calibration range (for metals E = estimated concentration due to interference)
J = estimated concentration
N = sample recovery outside of control limits
N/A = Not Applicable
ND = No Detections
P = the difference for detected concentration of an Aroclor target analyte is greater than 25% between the two GC columns.

Particle Size 
(%)

Other 
Inorganics 

(mg/kg 
unless noted)

PNAs by 
8270 SIM

PCBs 
(µg/kg)
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Table 3-2  

Summary of TCLP and Hazardous Waste Characterization Results 
 

Analyte Number of 
Detections

Number of 
Samples 

Analyzed(a)

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected 

Location of 
Highest 

Detection(b)

TCLP and 
Hazardous 

Waste 
Criteria

Average 
Concentration

Vinyl Chloride 0 14 ND ND N/A 200 N/A
1,1-Dichloroethene 0 14 ND ND N/A 700 N/A
2-Butanone  12 14 2 J 38 B08 200,000 16 (e)
Chloroform 0 14 ND ND N/A 6,000 N/A
Carbon Tetrachloride 0 14 ND ND N/A 500 N/A
1,2-Dichloroethane 0 14 ND ND N/A 500 N/A
Benzene 0 14 ND ND N/A 500 N/A
Trichloroethene 0 14 ND ND N/A 500 N/A
Tetrachloroethene 0 14 ND ND N/A 700 N/A
Chlorobenzene 1 14 9 9 B13 100,000 5.3 (d)

1,4-Dichlorobenzene 1 14 2 J 2 J B13 7,500 9.4 (d)

2-Methylphenol 0 14 ND ND N/A 200,000 N/A
4-Methylphenol 1 14 2 J 2 J B13 200,000 9.4 (d)

Hexachloroethane 0 14 ND ND N/A 3,000 N/A
Nitrobenzene 0 14 ND ND N/A 2,000 N/A
Hexachlorobutadiene 0 14 ND ND N/A 500 N/A
2,4,6-Trichlorophenol 1 14 1 J 1 J B13 2,000 9.3 (d)

2,4,5- Trichlorophenol 1 14 1 J 1 J B13 400,000 18.6 (d)

2,4-Dinitrotoluene 1 14 1 J 1 J B13 130 9.3 (d)

Hexachlorobenzene 0 14 ND ND N/A 130 N/A
Pentachlorophenol 0 14 ND ND N/A 100,000 N/A
Pyridine 1 14 27 27 B13 5,000 11.2 (d)

gamma-BHC (Lindane) 0 14 ND ND N/A 400 N/A
Heptachlor 0 14 ND ND N/A 8 N/A
Heptachlor epoxide 0 14 ND ND N/A 8 N/A
Endrin 0 14 ND ND N/A 20 N/A
Methoxychlor 0 14 ND ND N/A 10,000 N/A
Toxaphene 0 14 ND ND N/A 500 N/A
Chlordane 0 14 ND ND N/A 30 N/A
2,4-D (Dichlorophenoxyacetic 
Acid) 0 14 ND ND N/A 10,000 N/A

Silvex (2,4,5-TP) 0 14 ND ND N/A 1,000 N/A
Arsenic 14 14 9.7 B 53 B09 5,000 27.3
Barium 14 14 595 E 944 E B09 100,000 680
Cadmium 14 14 2.5 B 9 B06 1,000 4.1
Chromium 14 14 10.2 B 126 B06 5,000 40.7
Lead 13 14 7.4 B 154 B07 5,000 56.3 (d)

Mercury 3 14 0.15 B 0.22 B B12 200 0.11 (d)

Selenium 2 14 12 B 12.4 B B04 1,000 9.5 (d)

Silver 14 14 10.5 B 31 B06 5,000 16.8
Cyanide 
(mg/kg) Reactive Cyanide 0 13 ND ND N/A 250 (c) N/A

Sulfide 
(mg/kg) Reactive Sulfide 13 13 42 8,200 B02 500 (c) 2664

Flashpoint Ignitability (degrees F) 1 13 ND 124 B02 <140º N/A
pH pH (standard units) 14 14 7.6 8.5 B10 ≤2 or ≥12.5 8

Paint Filter
Paint Filter (Free liquid) 
(mL/100 g) 3 13 4 13 B11 N/A 2.8 (d)

Data have not been validated, but a quality assessment has been performed by USACE

(a)  Including one field quality control duplicate sample
(b)  Sample identification name has SF-2004- preceeding the location.  B = (boring) core sample
(c)  Per SW-846 Chapter 7 Section 7.3.3.2, 7.3.4.2. 
(d)  Average concentration includes reporting limit value for undetected samples
B = detected in the blank sample (except for metals/inorganics, where B = concentration below reporting limit)
E = exceeds calibration range (for metals E = estimated concentration due to interference)
J = estimated concentration
N/A = Not Applicable

TCLP 
SVOCs 
(µg/L)

TCLP 
Metals 
(µg/L)

TCLP VOCs 
(µg/L)

TCLP 
Herbicides

TCLP 
Pesticides
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3.3 Quality Assurance/Quality Control (QA/QC) 
CDM performed all field sampling activities in accordance with the USACE-approved 
SAP (CDM 2004) that included project-specific QA/QC requirements.  
Decontamination, sampling methods, and all other procedures used during field 
work were conducted as described in the SAP.  A USACE representative was onsite 
observing field work during the entire sampling event.  

As discussed in Section 2.3.3, core samples SF-2004-B01 and SF-2004-B02 were 
collected and the length of the core was homogenized.  The USACE representative on 
board noted that the 2-foot interval with the highest PID reading should be 
homogenized, not the entire length of the core; however, CDM returned to location 
SF-2004-B01 because it had a higher PID reading at depth compared to the shallower 
intervals and collected another sample (SF-2004-B01A) that was submitted for 
analysis in place of SF-2004-B01. The PID readings from various sample depths at SF-
2004-B02 were not significantly different so re-sampling was not performed. 

Data quality assessment was not part of the CDM SOW for this project.  Rather, data 
quality assessment has been performed by USACE and a Memorandum for Record 
detailing this assessment is included in Appendix E of this final report. USACE 
concluded the following: 

• Matrix interference existed for SVOCs 

• The reported data meet the specifications of the SOW 

• The data are deemed useable for the intended purposes, with certain data 
qualified as estimated concentrations 

Mitkem Corporation recorded sample receipt information such as cooler or sample 
temperature, condition of sample containers, the presence of custody seals, and chain-
of-custody documentation.  Cooler custody seals were present and intact upon arrival 
at the laboratory, cooler temperatures were within 4º ± 2º, and no login discrepancies 
were found.   

The following QC observations are made following review of the sample delivery 
group (SDG) case narrative, field QC sample results, and USACE Data Quality 
Analysis:  

 LCS, surrogate, and MS/MSD percent recoveries used to assess accuracy 
encountered matrix interferences as discussed in the SDG narrative (Appendix 
D) and further below. Duplicate relative percent difference (RPD) results used 
to assess precision were typically within criteria as summarized in the SDG 
narrative; field duplicate results are discussed further below. 
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 The majority of test methods employed by the laboratory corresponded to 

those listed in the SOW and CDM SAP, with the exception of hexavalent 
chromium, total cyanide, ammonia nitrogen, chemical oxygen demand, % 
total solids and total organic carbon.  Since several methods listed in the 
Sampling plan applied only to aqueous media, (COD by 410.4, Ammonia 
Nitrogen by 350.2, Hexavalent Chromium by 3500 and TOC by 9060) Mitkem 
analyzed the samples by equivalent methods for sediment or soil matrix for 
the applicable target parameters.  COD and Ammonia Nitrogen tests were 
performed in accordance with CFR 40 Part 136 Subchapter D.  Mitkem 
analyzed the samples for TOC in soil by the Loyd Kahn modification to 
method 415.1, which specifically addresses soil samples, and analyzed 
hexavalent chromium by SW-846 Methods 3060/7196A, which also 
specifically addresses soil samples. 

 For most samples, dilution was required for VOCs, SVOCs, and PNAs 
analyses because of the relatively high concentrations identified in these 
sediment samples. Dilution was required to obtain results within the 
calibration range. This increased the reported detection limit for non-detect 
results for these samples. In some cases, this affected the ability of certain 
analytes for certain QC tests to be detected. 

 One matrix spike (MS)/matrix spike duplicate (MSD) sample was collected in 
the field for analysis to help assess site-specific matrix interference. Matrix 
interference was identified and described by the laboratory in the sample 
delivery group (SDG) narrative (Appendix D) for VOCs, SVOCs, PCBs, and 
inorganics (chromium and cyanide). Some MS and MSD recoveries were low, 
while others were high, not clearly indicating a particular directional bias. 
Because laboratory control standard (LCS) results were typically within QC 
limits but MS and/or MSD results were not in certain cases, this indicates 
matrix interference rather than analytical error. 

 One holding time was missed for VOCs, for sample SF-2004-B03 for the third 
dilution. The initial two analyses were completed within holding times, but 
due to the multiple dilutions required the final analysis was performed 
slightly outside of the holding time. 

 The holding time of 24 hours, as listed in the SAP was exceeded for 7 
flashpoint samples, 4 soil and waste pH samples, 9 reactive cyanide samples 
and 7 reactive sulfide samples.  There is no specific 24-hour holding time listed 
in the analytical method for these four EPA SW-846 methods.  Instead, the 
analytical method for EPA SW-846 Method 9045, 7.3.3.2, and 7.3.4.2, states that 
samples should be analyzed as soon as possible (while maintaining the 
samples under refrigeration and in the dark, which occurred).  CDM typically 
interprets this to mean 24 hours, which is what was included in Table 6 of the 
SAP (January 2004); however, 24 hours is not a specific EPA requirement.   
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For flashpoint, the CDM SAP Table 6 holding time was in error because no 
holding time, not even “as soon as possible,” is listed in the analytical method 
(SW 1010). 

According to EPA MICE (Methods Information Communication Exchange), 
one week is generally considered the acceptable holding time for pH on a 
soil/solid sample.  The same one week time period could also be reasonably 
applied to flashpoint analyses, as long as the samples were stored in the 
recommended manner.  Holding times for the total analysis methods could be 
applied to the reactivity methods.  Based on the information from the EPA 
MICE service, one week would be considered acceptable for the pH, flashpoint 
and reactive sulfide analyses, with two weeks considered reasonable for 
reactive cyanide because the total cyanide holding time is 14 days (SAP Table 
5). 

Mitkem performed all pH and flashpoint analyses within one week from 
sample collection.  The reactive sulfide analyses were performed within 14 
days or less from collection, which is within a factor of two of the EPA MICE-
suggested one week holding time for the total sulfide test.  Data validation 
guidelines generally consider analyses performed within a factor of two of the 
holding time to be usable as estimates.  Because EPA has serious doubts about 
the reliability of the reactivity analyses described in EPA SW-846 Chapter 7, 
the data should be considered to be estimates (“J” qualifier) regardless of 
holding time. 

Reactive cyanide analyses were performed within 14 days with the exception 
of three samples analyzed on the 15th day.  All samples analyzed within 14 
days are within the EPA’s recommended holding time for the total cyanide 
analysis method.  The three samples analyzed on the 15th day were analyzed 
within a factor of two of the holding time, and should also be considered 
estimates in the same manner as reactive sulfide.  Total cyanide analyses were 
also performed on these samples and the total cyanide results ranged from 
0.49 to 9.3 mg/kg, all below the SW-846 Section 7.3.3.2 interim threshold level 
of 250 mg/kg. 

 Actual detection limits exceeded the required detection limit for several test 
methods.  For VOCs, the detection limits generally were not met due to 
elevated moisture in the sediment samples that caused elevated reporting 
limits.  The required detection limits for SVOCs and PCBs were not met due to 
samples that were analyzed at dilution, as discussed previously.  These 
samples required analysis at dilution due to concentrations of target and non-
target analytes.   
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Section 3 
Results of the Field Investigation 

 
 Surrogate recoveries in some samples were high for VOCs, most likely due to 

matrix interference; however, when reanalyzed at dilution, results were 
typically within QC limits. 

 SVOC surrogate recoveries in most of the samples were within QC limits, 
except for 1 or 2 of the 6 surrogates in about one-third of the samples. PCB 
surrogate recoveries were within QC limits except for one surrogate with co-
eluting (i.e., overlapping) interferences. 

 TCLP QC results for virtually all analyses were within QC limits. 

 One field duplicate sediment sample (SF-2004-D05) was collected to assess the 
homogeneity of sediment.  It was collected from the same homogenization 
bowl as SF-2004-B05, except the sub-sample for VOC analysis was collected 
prior to homogenization.  Results generally showed the same analytes 
detected in both the original and duplicate, with concentrations generally 
within two times of each other, indicating some heterogeneity exists. Results 
for VOCs were slightly more variable, which could be expected considering 
subsamples for VOCs were not homogenized to avoid volatilization loss. 

 Other field QC samples such as trip blanks, USACE QA samples, and 
field/rinsate blank samples were not included in the scope of work for this 
project and are not considered necessary for the proposed sampling plan along 
the length of the project area, based on the size and the needs of the project.  
USACE Engineer Manual EM 200-1-6 (Chemical Quality Assurance for 
Hazardous, Toxic, and Radioactive Waste [HTRW] Sites) Section 1-7 
(Omission of QA Samples) allows this for certain projects. 

Regarding analytes and concentrations detected, sample results were generally 
comparable (i.e., had similar analytes detected, had concentrations within an order of 
magnitude, and had no apparent major outliers) both amongst each other and 
compared to previous sampling results from 1994 to 2000.   

The objective of this sample collection and analysis effort was to assess whether the 
sediment in Chicago River (SFSB) is deemed to be hazardous per exceedance of TCLP 
and other hazardous waste criteria.  According the USACE Data Quality Assessment, 
the TCLP data are generally within the QC limits and the analyte concentrations in 
the sediment were significantly less than the TCLP regulatory limits.  The laboratory 
results appear to be suitable for identifying hazardous toxicity characteristics within 
the sediment samples.  However, caution should be taken when using the results to 
determine hazardous waste characteristics such as ignitability, reactivity, or 
corrosivity. 
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South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-B01A 
 

Photos by CDM  B-1 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-B01A 
 

 
Date: April 20, 2004 
Sample SF-2004-B02 
 

Photos by CDM  B-2 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 20, 2004 
Sample SF-2204-B02 
 
 

Photos by CDM  B-3 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 20, 2004 
Sample SF-2004-B03 
 

 
Date: April 20, 2004 
Sample SF-2004-B03 
 

Photos by CDM  B-4 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 20, 2004 
Sample SF-2004-B03 
 

Photos by CDM  B-5 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-B04 
 

 
Date: April 21, 2004 
Sample SF-2004-B05 

Photos by CDM  B-6 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
 
Date: April 21, 2004 
Sample SF-2004-B06 
 

Photos by CDM  B-7 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-B06 
 

 
Date: April 21, 2004 
Sample SF-2004-B07 
 

Photos by CDM  B-8 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-B08 
 

 
Date: April 21, 2004 
Sample SF-2004-B09 

Photos by CDM  B-9 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 22, 2004 
Sample SF-2004-B10 
 

 
Date: April 22, 2004 
Sample SF-2004-B10 

Photos by CDM  B-10 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 22, 2004 
Sample SF-2004-B11 
 

Photos by CDM  B-11 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 22, 2004 
Sample SF-2004-B12 
 

Photos by CDM  B-12 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 22, 2004 
Sample SF-2004-B13 

Photos by CDM  B-13 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 20, 2004 
Sample SF-2004-G01 
 

 
Date: April 20, 2004 
Sample SF-2004-G02 

Photos by CDM  B-14 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-G03 
 

 
Date: April 21, 2004 
Sample SF-2004-G04 
 

Photos by CDM  B-15 



South Fork South Branch Chicago River sediment sampling, April 2004 

 
Date: April 21, 2004 
Sample SF-2004-G04 
 

 
Date: April 22, 2004 
Sample SF-2004-G05 
 

Photos by CDM  B-16 
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Soil Boring Logs and Field Notes 
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Appendix D 
 

Data Summary Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   



 

 
 
 
 
 
 
 
 

Appendix D 
 

Data Summary Table Contents 
 

 
Volatile Organic Compounds      14 pages 
Semi-Volatile Organic Compounds     12 pages 
Polynuclear Aromatic Hydrocarbons (PAH-SIM)   5 pages 
Polychlorinated Biphenyls (PCBs)      4 pages 
Metals/Inorganic Compounds      4 pages 
Wet Chemistry        4 pages 
Volatile Organic Compounds – TCLP     3 pages 
Semi-Volatile Organic Compounds – TCLP    3 pages 
Metals – TCLP        3 pages 
Herbicides – TCLP        4 pages 
Pesticides – TCLP        3 pages 
Geotechnical Analysis       3 pages 
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Sample Delivery Group (SDG) Narrative 

   



























 

 
 
 
 
 
 
 
 

Appendix E 
 

USACE Data Quality Analysis 

   































 

 
 
 
 
 
 
 
 

Appendix F 
 

Particle Size Laboratory Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   












































